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EDVHORDGDVWKHDFFXPXODWHGKHDWFDQEHXVHGWRFRYHUSHDNORDGV7KLVUHGXFHVWKHIXHOFRQVXPSWLRQDQGRYHUDOO
SURGXFWLRQFRVWV7KHDQQXDOSULPDU\HQHUJ\VDYLQJVFDQUHDFKZKLOHWRWDOSURGXFWLRQFRVWVGHFUHDVE\DV
9HUGD	&ROOHOD >@ FRQFOXGH$XWKRUV KDYHPRGHOOHG D WKHUPDO HQHUJ\ VWRUDJH V\VWHP LQ D FRJHQHUDWLRQ KHDWLQJ
SODQW&+3+HDWDFFXPXODWLRQDOVRRSWLPL]HVWKHHQHUJ\SURGXFWLRQSURFHVVE\UHGXFLQJHTXLSPHQWVWDUWXSCVDQG
HQGRIICV7KHDOWHUQDWLYHHQHUJ\VRXUFHVVRODUZLQGHQHUJ\ELRPDVVHWFFDQEHXVHGPRUHHDVLO\DVKHDWVXSSO\
EHFRPHV PRUH UHOLDEOH 7KHUHIRUH HQHUJ\ VWRUDJH UHVXOWV LQ HIILFLHQF\ LQFUHDVH LQ WKH RYHUDOO HQHUJ\ SURGXFWLRQ




















1.1. Experience of heat accumulation for district heating  
'+V\VWHPVZLWKWKH7(6V\VWHPKDYHEHFRPHZLGHVSUHDGDQGQRZDGD\VKHDWDFFXPXODWLRQWDQNVDUHLQVWDOOHG
LQ PRVW RI &+3V 2QH VXFK H[DPSOH LV WKH 7(6 V\VWHP LQ WKH ELRFRJHQHUDWLRQ SODQW ³0DULER6DNVNRELQJ´














KHDW IRUPRI OLYLQJDUHD7KHUHDUH VHYHUDO VLPLODU VRODU V\VWHPVZLWK7(6 LQWHJUDWLRQ LQVWDOOHG LQRWKHU
FLWLHVLQ*HUPDQ\DQGHOVHZKHUHLQ(XURSH
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1.2. Determination of heat load 
$KHDWORDGYDULDWLRQLVRQHRIWKHPDLQSDUDPHWHUVWKDWQHHGWREHWDNHQLQWRDFFRXQWZKHQSODQQLQJ7(6%RWK
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7KH SDUDPHWHUV GHVFULEHG DERYH DUH XVHG WR HYDOXDWH WKH KHDW ORDG YDULDWLRQ LQ WKH SDUWLFXODU'+ V\VWHP DQG
DQDO\VHKHDWVWRUDJHRSWLRQV7KHGDLO\RSHUDWLRQGDWDIURPWZRGLIIHUHQW&+3ZHUHXVHGWRDQDO\VHWKHKHDWORDG
YDULDWLRQ7KHVH&+3DUHWKHPDLQKHDWSURGXFHUVLQ5LJDFLW\DQGFRYHUDURXQGIURPWKHWRWDOKHDWGHPDQGRI
WKH FLW\ >@ 7KH JDWKHUHG GDWD LQFOXGHV KRXUO\ PHDVXUHPHQWV IRU D ILYH \HDU SHULRG IURP -DQXDU\  XQWLO
'HFHPEHU)LJXUHVKRZVWKHKHDWORDGFXUYHIRUWKHSDUWLFXODU'+V\VWHP








7KH KHDW SURGXFWLRQ GDWD DQDO\VHV VKRZ WKDW WKH VHDVRQDO KHDW ORDG LQ SDUWLFXODU '+ YDULHV D ORW 7KH DYHUDJH
VHDVRQDOYDULDWLRQFRQVWLWXWHVVHH)LJ7KHJUHDWVHDVRQDOYDULDWLRQDSSHDULQVXPPHUDQGZLQWHUSHULRGZKHQ
LQ RQH FDVH FRQVXPSWLRQ LV PXFK KLJKHU EXW LQ RWKHU  PXFK ORZHU WKDQ WKH DYHUDJH DQQXDO KHDW SURGXFHG 7KLV























7KHUHIRUHKHDWGHPDQGYDULHV WRJHWKHUZLWKRXWGRRU WHPSHUDWXUH7KHPRVW VWDEOHKHDWGHPDQG LV LQ WKH VXPPHU
SHULRGZKHQ KHDW LVPDLQO\ FRQVXPHG IRU KRWZDWHU SURGXFWLRQ 7KH VXPPHU DQG DXWXPQ SHULRGV VKRXOG QRW EH
LQFOXGHG ZKHQ WKH 7(6 FDSDFLW\ LV FDOFXODWHG EHFDXVH WKH KHDW ORDG LV XQSUHGLFWDEOH DQG GLIILFXOW WR DQDO\]H
1HYHUWKHOHVVVSULQJDQGDXWXPQPRQWKVVKRXOGEHLQFOXGHGLQWKHYHULILFDWLRQSURFHVV









7KH HYDOXDWLRQRIKHDW ORDG FDSDFLW\ DQG ILQGLQJRIRSWLPDOZRUNLQJ FDSDFLW\ZDVXVHG DV DQRWKHUPHWKRG WR
GHWHUPLQH WKH DFFXPXODWLRQ V\VWHP SDUDPHWHUV 7R FDOFXODWH WKH FDSDFLW\ RI WKH KHDW DFFXPXODWLRQ V\VWHP LW LV





)LJ  VKRZV WKH UHVXOWV RI KHDW ORDG DQDO\VHVZKHUH WKH KHDW ORDG YDULDWLRQ UDQJH LV VKRZQZLWK WKH EOXH DQG
RUDQJH OLQHV WKH YLROHW OLQH VKRZV WKH RSWLPDO RSHUDWLRQPRGH RI &+3 7KH EOXH DQG JUHHQ DUHDV VKRZ SRVVLEOH
DFFXPXODWHG KHDW DPRXQW IRU 7(6 FKDUJH DQG GLVFKDUJH ZKLFK VKRXOG EH HTXDO WR FRPSHQVDWH HDFK RWKHU 7KH
DQDO\VHVKDYHEHHQPDGHIRUWKHZLQWHUSHULRG'HFHPEHU)HEUXDU\DVLWKDVWKHODUJHVWUDQJHRIKHDWORDGYDULDWLRQ
7KHDYHUDJHGDLO\KHDWORDGIRUHDFKGD\ZDVFDOFXODWHGVHH)LJ)XUWKHUWKHSRVVLEOHDFFXPXODWHGKHDWDPRXQW
ZDV FDOFXODWHG DV D KHDW ORDG DPRXQW DERYH DQG EHORZ WKH DYHUDJH YDOXH 7KH GHWHUPLQHG YDOXH WKHQ IRUPV WKH
YROXPHRI WKHDFFXPXODWLRQ WDQNZKLFKZRXOGHQVXUH WKH VPRRWKRSHUDWLRQRI WKH&+3 LQGDLO\SHUVSHFWLYH7KH
FDOFXODWLRQLQFOXGHVWKHDYHUDJHKHDWORDGFDSDFLW\GHWHUPLQDWLRQIRUHQWLUHSHULRGFDOFXODWLRQRIYDULDWLRQUDQJHDQG
DOVRFDOFXODWLRQRI WKH ODUJHVWDUHD LQ WKHKHDW ORDGJUDSKZKLFKGHVFULEHV WKHQHFHVVDU\FDSDFLW\RIDFFXPXODWLRQ
V\VWHP
 Ieva Pakere et al. /  Energy Procedia  95 ( 2016 )  377 – 384 383
7KH\HDUGDWDDQDO\VHVVKRZWKDWDSSUR[LPDWHFDSDFLW\RIWKHQHFHVVDU\DFFXPXODWLRQWDQNIRUGDLO\KHDWORDG
VKRXOG EH DURXQG 0:K  \HDU DYHUDJH ,Q RUGHU WR HQVXUH WKH VWHDG\PRGH RI&+3 SODQW IRU DZHHN WKH
UHTXLUHGFDSDFLW\RI7(6ZRXOGEH0:K6XFKDFFXPXODWLRQWDQNYROXPHZRXOGDOORZDFRQWLQXRXVRSHUDWLRQ
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7KH ODUJHVWGDLO\KHDW ORDGYDULDWLRQ UHDFKHVIURP WKHGDLO\DYHUDJHKHDW VXSSO\7KH UHVXOWV VKRZV WKDW
DOPRVWDOOKHDWORDGYDULDWLRQVFRXOGEHSUHYHQWHGE\LQVWDOOLQJWKH7(6ZLWKWKHFDSDFLW\RIIURPWKHGDLO\
DYHUDJHKHDWVXSSO\
7KH HYDOXDWLRQ RI KHDW ORDG FDSDFLW\ DQG ILQGLQJ RSWLPDO ZRUNLQJ FDSDFLW\ ZDV XVHG DV DQRWKHU PHWKRG WR
GHWHUPLQH WKH DFFXPXODWLRQ V\VWHP SDUDPHWHUV 7KH DYHUDJH KHDW VXSSO\ ZDV FDOFXODWHG IRU HDFK GD\ DQG WKH
SRVVLEOHKHDWDPRXQWIRUDFFXPXODWLRQZDVGHWHUPLQHGDVDQLQWHJUDWHGDUHDDERYHDQGEHORZWKHRSWLPDORSHUDWLRQ
PRGHFRQGLWLRQV5HVXOWVVKRZWKDWLWZRXOGEHQHFHVVDU\WRLQVWDOO7(6ZLWKWKHFDSDFLW\RIDURXQG0:KWR
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